Depolarization of synaptosomal membranes: a study of mechanism by which rhodamine 6G measures membrane potential.
The fluorescence intensity of Rhodamine 6G in synaptosomal suspensions has been measured to monitor the membrane potential changes in pre-synaptic nerve terminals. The fluorescence response of the dye was seen to be a function of potential-dependent partitioning of dye molecules between the synaptosomes and the extracellular medium. Binding of dye molecules to the hydrophobic regions of membranes results in the quenching of fluorescence. Upon depolarization of the synaptosomal membrane, the dye molecules are released from the cells. The effect of changing extracellular ionic composition was also studied. The membrane potential increased linearly with log of [K]0. The resting membrane potential in buffer containing 5 mM K+ was calculated to be -60 mV. Raising the extracellular Ca2+ and Mg2+ from 1.2 mM to 10 mM did not change the membrane potential. Ca2+ ionophore A23187, in the presence of Ca2+ was found to depolarize the membranes.